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Abstract 
According to the development of metropolis modern agriculture Low-carbon economic in Beijing, the reasonable 
evaluation index and methods of Analytical Hierarchy Process (AHP) were employed. The evaluation results showed 
that during 2005-2009 in Daxing District, the low carbon economic development level of the metropolis modern 
agriculture enhanced unceasingly. The evaluation result was analyzed, the weak links in the development of 
agricultural low-carbon were identified. At last, this study promoted corresponding advices. 
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1. Introduction 
Excessive consumption of fossil fuels induced global climate change and aroused wide attention from the 
international community(IPCC,2007;Wu et al,2010). People gradually recognized that Low-carbon economy was an 
effective model of development which was the human community to tackle climate change and achieved social and 
economic sustainable development(Xu et al,2010;Weng et al,2009). In "Green Beijing Action Plan (2010-2012)", 
Beijing municipal government proposed that a green economy and the recycling economy and building a low carbon 
city were the capital of the strategic direction for future development(Bao,et al,2009). Technological progress and 
institutional innovation were the driving force. Further promote energy saving and emission reduction needed to 
continue in-depth.We needed actively carry out pilot low-carbon economy and played a good example or model in the 
development of low carbon economy. The low carbon economy was also necessary to measure world 
cities.Agriculture was important carbon emission and the main way of carbon fixation which played an important role 
in the process of developing a low carbon economy(Ma,et al,2009). We used Daxing District of Beijing as the 
research object and tried to build the evaluation index system of the low carbon economy. In this paper we selected 
sophisticated mathematical models and finished a low carbon economy of metropolis modern agriculture time series 
of quantitative evaluation from 2005 to 2009 in Daxing District which could provide reference for scientific 
management. 
2.Study Area 
Metropolis modern agriculture in Beijing began in the end of 1980's which ranked  first in the country and had 
unique advantages including recourse and location. As the future of the important nodes for regional development, 
Daxing District was the important logistics center in Beijing and the fostering focus of the the modern manufacturing 
and cultural and creative industries.The metropolis modern agriculture in Daxing District entered the embryonic stage 
of development of spontaneous in 1988,which reached in the middle stage of the metropolis modern agriculture 
primary phase in 2009(Jiang,et al,2011). As the capital of the "Nan Caiyuan"and "South Orchard",Developing low 
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carbon economy would become the subject of future agricultural development in Daxing District. 
3.Evaluation 
3.1 Selection of Evaluation Indexes 
The whole process of agricultural production were inseparable from energy consumption.Emissions of greenhouse 
gases presented in every aspect of agricultural production.The main sources of carbon emissions currently included 
using of pesticide/chemical fertilizer, agricultural machinery, agricultural waste handling, processing and circulation 
of agricultural products and so on(Li,et al,2009). We determined "to improve land use, expansion of the potential 
carbon sinks" as one of the five pillars in the low-carbon economic development during 2011-2015 and put forward 
three areas and three ways to increase carbon sinks in the report of "Ways of a Low Carbon Economy in China". 
Accordingly,we confirmed the low-carbon-level indicators of metropolis modern agriculture,which included four 
aspectsġ(1) ecological conservation; (2) recycling; (3) energy conservation; (4) technology support. And then 
identified 14 subfactors(table 1). 
Table 1 Evaluation Index System of Agricultural Carbon Economy and the Targets 
Target layer Advanced indicators 
Serial 
numb
er 
Lower indicators Targets Unit 
Level of 
Agriculture 
Low Carbon 
Economy 
Ecological 
Conservation 
1 Forest Coverage rate 52 % 
2 Proportion of Organic Fertilizer Usage 100 % 
3 Proportion of Biological Control 100 % 
4 Proportion of the Seasonal Bare Farmland Management 10 % 
Recycling 
Use 
5 Ratio of Straw to Field 100 % 
6 Ratio of Biogas Energy Radiation 100 % 
Energy 
Saving 
7 Water Efficiency 1.3 ˀ/m³
8 Proportion of Agricultural Water-saving Irrigation 100 % 
9 Proportion of Agricultural Facilities 10 % 
10 Ratio of Protective Farming 100 % 
Technology 
Support 
11 Proportion of Agriculture R&D Funding 1.5 % 
12 Level of Technology Radiation 15 % 
13 Quality of Farmers 12 year
14 Proportion of Agricultural Science and Technology Personnel 1.35 % 
3.2 The Determination of Weights and Consistency Check 
The determination of the index weight was an important and indispensable part. It directly determined whether the 
actual situation of evaluation results was truedThe evaluation process set up matrix layer and found the matrix 
eigenvalue. In order to ensure the rationality of weightsēwe proceeded the consistency test of Judgement matrix(table 
2). 
3.3 Evaluation Method 
We selected AHP for the comprehensive evaluation of low-carbon economy of the metropolis modern agriculture 
in Daxing District.  
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Where Z stood for the comprehensive evaluation index,Zk stood for the implementation degree of the first 
indicators, fk stood for the weight of the first indicators, n stood for the number of the first indicators. 
Table 2  The Weight of Evaluation Indicators and Consistency Test 
Target layer Advanced indicators 
weigh
t˄ ˁ  ˅
Consist
ency 
test 
Lower indicators weight˄ˁ˅ Consistency test
Level of 
Agriculture 
Low Carbon 
Economy 
Ecological 
Conservat
ion 
38.05 
Ȝmax 
=4.0820
CI=0.02
73ˈ 
RI=0.88
62ˈ
CR=0.0
308<0.1 
Meet 
the test
Forest Coverage rate 51.46 Ȝmax =4.1441, 
CI=0.0480, 
RI=0.8862, 
CR=0.0541<0.1 
Meet the test 
Proportion of Organic Fertilizer 
Usage 23.27 
Proportion of Biological Control 14.20 
Proportion of the Seasonal Bare 
Farmland Management 11.07 
Recycling 
Use 9.49 
Ratio of Straw to Field 25.00 Ȝmax =2, 
CI=0, 
RI=0, 
CR=0.0000<0.1 
Meet the test 
Ratio of Biogas Energy 
Radiation 75.00 
Energy 
Saving 39.02 
Water Efficiency 55.79 Ȝmax=4.1315, 
CI=0.0438, 
RI=0.8862, 
CR=0.0494<0.1 
Meet the test 
Proportion of Agricultural 
Water-saving Irrigation 11.88 
Proportion of Agricultural 
Facilities 23.17 
Ratio of Protective Farming 9.16 
Technolog
y Support 13.44 
Proportion of Agriculture R&D 
Funding 45.64 Ȝmax=4.1031, 
CI=0.0343, 
RI=0.8862, 
CR=0.0387<0.1 
Meet the test 
Level of Technology Radiation 21.43 
Quality of Farmers 22.19 
Proportion of Agricultural 
Science and Technology 
Personnel 
10.74 
3.4 The Process of Setting 
We divided agricultural carbon economy into four phases,which included initial stage of low-carbon economyď40
uZ60Đēprimary stage (60 <Z80Đēbasic implementation phase (80 <Z <100)ēcomplete the implementation phase 
(Z = 100)dEach phase could be divided into early, middle and late stagesēthe span of the early and middle stages were 
7 percentage points,the span of the late stage was 6 percentage points. 
4 Evaluation Results and Analysis 
4.1 The Overall Level of Calculation Results 
The results showed that during 2005-2009 in Daxing District, the low carbon economic development level of the 
metropolis modern agriculture enhanced unceasingly. The Daxing District’s low-carbon economy of metropolis 
modern agriculture had reached the middle stage of primary phase in 2009(table 3). 
4.2 Evaluation and Analysis of the Implement Degree of Evaluation Indicators in 2009 
The implement degrees of energy conservation and technology support were more than 70% in 2009,which 
achieved the middle stage of primary phase. The implement degree of ecological conservation was 66.6%,which 
reached the early stage of primary phase. The implement degree of recycling reached the lowest which was only in the 
initial stage. The implement degrees of the lower indexes were uneven. Related guidances had been carried out earlier 
and its radiation level was very high in Daxing District, so the implement degrees of the five lower indicators were 
more than 90%. Some indicators were the new development projects and the effect was not obvious,these implement 
298   Jiang Cuihong et al. /  Procedia Environmental Sciences  10 ( 2011 )  295 – 299 
degrees were less than 60%. 
Table 3 Synthetic Evaluation Index and Development Phase from 2005 to 2009 
Year 2005 2006 2007 2008 2009 
Synthetic 
Index 47.83 49.82 57.83 63.48 67.59 
Development 
Phase 
Middle 
Stage of 
Initial 
Phase 
Middle 
Stage of 
Initial 
Phase 
Late Stage 
of Initial 
Phase 
Early 
Stage of 
Primary 
Phase 
Middle 
Stage of 
Primary 
Phase 
4.3 The Analysis of Enhancing Speed 
The overall level of agricultural low carbon economy promoted fastest during 2006-2008, respectively, increased 
8.0 and 5.7 percentage points. The main reason was the adbocay of "Green Olympics" concept. Beijing had increased 
the intensity of the ecological environment,especially increasing the investment in government subsidies in 
conservation tillage, biological control, seasonal bare farmland management, organic fertilizer etc.The agricultural 
ecological environment had improved obviously. 
5 Conclusions and recommendations 
The reasonable evaluation index and methods of Analytical Hierarchy Process ( AHP) were employed to evaluate 
the level of Low-carbon economic in Daxing District from 2005 to 2009. The results showed that the score of 
agriculture low-carbon economy was 67.59,which reached the middle stage of primary phase in 2009.Compared with 
the score of 2005, the composite index increased 41.3%.  
The problems in the low carbon economy had been found. Corresponding countermeasures and suggestions are 
put forward,so that the level of the agricultural low-carbon economy development keeps up a large room for 
improvement. 
5.1 Carrying Out the Plan of Agricultural Emission Reduction 
Accurately grasping of the current greenhouse gas emissions status of the metropolis modern agriculture, the key 
aspects of energy saving could be clear, reasonable agricultural production and emission reduction plan should be 
made.IPCC had been finished four four assessment reports about global climate change, however, the investigation 
and assessment of greenhouse gas emissions have not been started in the suburban counties of Beijing.Therefore, the 
assessment of agriculture greenhouse gas emissions is valuable to guide the development of low carbon economy. 
5.2 Increasing Agricultural Waste Recycling 
As an important vegetable and fruit production base, the agriculture production process of Daxing District was 
bound to have a lot of production waste,which mainly included a variety of leaves, rotting fruit and other organic 
waste-based. On the one hand they will undermine the urban landscape ecological effects of metropolis modern 
agriculture,the other hand, they will release large amounts of greenhouse gases. Currently the recycling of the 
agricultural waste is is still the weak link in the development of low-carbon economy. Two demonstration sites about 
recycling of agricultural wastes had been built which changed the vegetable fields of organic waste into the organic 
fertilizer. However, the current demonstration sites could not meet the needs of waste recycling, increasing 
agricultural organic waste recycling is neccesary to enhance the economic and ecological benefits. 
5.3 Expanding the Application of New Technologies 
Science and technology plays an important part in the low-carbon economy,which had been confirmed by the 
precision agricultural extension project since 2007.Precision production and management technology in agricultural 
facilities and orchards of six villages had been demonstrated and extended up to 2009. Total of 4,000 acres had been 
finished and fertilizer efficiency had been increased more than 10%, at the same time ,water saved 15%, 20-30% of 
pesticides saved.Precision agriculture projects have reduced environmental pollution and production costs which 
shows that technology plays an important role in in agriculture low-carbon economic developmentd 
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5.4 Strengthening Policy Innovation and Advocacy 
It is a long process that low-carbon economy gradually penetrate into the agricultural production. Currentiy the 
farms’ understanding of agricultural low-carbon economy is shallow, only one-sided pursuit of "high yield" also 
dominate the thinking of some farmers. Government and relevant departments should drive the innovation and 
advocacy of the low-carbon agricultural economic mechanisms. Policy recommendations will be used to guide 
farmers to promote the agricultural economy. 
Acknowledgments 
This study is part of the work of Evalution on the Ecological Carrying Capacity in four Mountainous Valley Areas 
of Beijing. 
References 
[1] Intergovernmental Panel on Climate Change. Climate Change 2007:Mitigation of climate change. Contribution of working group III to the 
fourth assessment report of the intergovernmental panel on climate change Cambridge[R]. London: Cambridge University Press, 2007:63-67. 
[2] Yiping Wu,Xianghua Liu. (2010).Development of Low-carbon Agriculture with Climate Change in the World. Studies on Mao Zedong and 
Deng Xiaoping Theories,(2):58-65. 
[3] Jiu-ping XU, LI Bin.(2010).Developing the Low-carbon Meta-synthesis Model of Circular Econom. China Population,Resources and 
Environment, 20(3):1-8. 
[4] Zhi-hui WENG,Hai-qing LIN,Wen-hui KE,etc.(2009).Strategy and inspiration for low-carbon agricultural development of Taiwan. Fujian 
Journal of Agricultural Sciences,24(6):586-591. 
[5] Youhua MA; Guiling WANG; Rungui SHI,etc.(2009).Low Carbon Economy and Sustainable Development of Agriculture.Ecological 
Economy,(6):116-118. 
[6] Ya-ni BAO,Xian-jie WANG.(2009).Development Trend of Beijing Urban Agrotourism.Journal of Beijing University of Agriculture,24(1):58-61. 
[7] Wanming LI, Leilei LIU.(2009).Design of Oasis Eco-Agriculture Modernization Evaluation Index System.Ecological Economy,(4):42-44. 
[8] Qiguo ZHAO,Haiyan QIAN.(2009).Low carbon economy and thinking of agricultural development.Ecology and Environmental 
Sciences,18(5):1609-1614. 
[9] Cui-hong JIANG, LI Hong, WEN Hua,etc.(2011).Evaluation and Countermeasures of Metropolis Modern Agriculture Process in DaXing 
District. Chinese Agricultural Science Bulletin, To be published. 
                                                        
1Jiang Cuihong, female, born on 1978 in Feicheng,ShanDong Province, master, research assistant,, major involved in 
the research of Land use and resource development, Email: caujiangch@126.com. 
Li Hong, female, born on 1973 in HaiYang,ShanDong Province,doctor, researcher, major involved in the research of 
information technology and sustainable development,Email:lihsdf@sohu.com. 
Li Guangyong,male,born on 1979 in DongPing, ShanDong Province,doctor candidate, major involved in the research 
of land use and water resources, Email:lihonglei1979@163.com.
 
